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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonwoven fabric having hydrophilicity, high liquid retainability 
and durability, to provide a production method therefor, to obtain a separator using the nonwoven 
fabric and having high liquid retainability and to obtain an alkaline secondary battery having long life. 
SOLUTION: This nonwoven fabric is capable of retaining electrolyte on the surface of a porous layer 
and in the porous layer by forming the porous layer of particulates on the surface of fiber and so 
capable of obtaining a separator having high electrolyte retainability. Furthermore, durability of the 
separator is improved by fixing the porous layer with an adhesive. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonwoven fabric which equips the front face of configuration fiber with the porous layer 
which particles gather and it comes to fix by adhesives. 

[Claim 2] The nonwoven fabric according to claim 1 whose above-mentioned adhesives are water-soluble 
adhesives. 

[Claim 3] The nonwoven fabric according to claim 1 or 2 with which the above-mentioned adhesives 
contain polyvinyl alcohol, a carboxymethyl cellulose, polyethylene oxide, or a potassium silicate. 
[Claim 4] A nonwoven fabric given in any 1 term of claims 1-3 to which the above-mentioned adhesives 
adhere 0.1 to 10% of the weight. 

[Claim 5] The manufacture approach of the nonwoven fabric which applies adhesives after fabricating a 
porous layer. 

[Claim 6] The battery separator using a nonwoven fabric given in any 1 term of claims 1-4. 
[Claim 7] The alkali rechargeable battery using a battery separator according to claim 6. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonwoven fabric a hydrophilic property, solution 
retention, and whose endurance improved, and its manufacture approach by particles' gathering and 
equipping the front face of configuration fiber with the porous layer which comes to fix with adhesives. 
Furthermore, it is related with a battery separator and an alkali rechargeable battery excellent in the 
electrolytic-solution holdout which consists of this nonwoven fabric. 
[0002] 

[Description of the Prior Art] The nonwoven fabric of a polyamide fiber was mainly used for the 
conventional battery separator (a "separator" is only called hereafter). Although this nonwoven fabric was 
excellent in electrolytic-solution holdout, under the elevated temperature, that part decomposed and it had 
the problem which worsens the self-discharge property of a cell. So, in recent years, the nonwoven fabric of 
a polyolefin fiber has mainly come to be used. 

[0003] Although the nonwoven fabric (a "polyolefine nonwoven fabric" is called hereafter) of this 
polyolefin fiber is excellent in electrolytic-solution-proof nature and the the best for the reinforcement of a 
cell, since a front face is hydrophobicity, the point that compatibility with the electrolytic solution is small is 
a problem. It is an important property which influences the engine performance of a separator, the 
compatibility, i.e., the electrolytic-solution holdout, with the electrolytic solution. Then, hydrophilization 
processing, for example, grant of a surfactant, corona discharge or plasma discharge, graft-polymerization- 
izing of a hydrophilic group, chemical treatments (sulfonation etc.), etc. are performed to a polyolefine 
nonwoven fabric on the front face. 

[0004] However, said each processing of the hydrophilization of the front face of a polyolefine nonwoven 
fabric was insufficient, and there were troubles that the cell engine performance fell, like that degradation on 
the strength without endurance which falls remarkably takes place, and a hydrophilic property becomes 
expensive under an elevated temperature. 

[0005] Then, the thing which made particles, such as titanium oxide, adhere to a separator base material, the 
thing which irradiated ultraviolet rays after that and gave the hydrophilic property to the base material, the 
thing which combined gel with the separator base material front face are proposed. However, there was a 
trouble that a non-subtlety particle and gel exfoliate and dropped out, the solution retention ability of the 
electrolytic solution fell, and a cell property fell in these. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to solve these problems, the separator to which the 
titanium oxide or hydration titanium oxide whose particle diameter is an amorphous substance 500A or less 
was made to adhere 0.1 to 10% of the weight using an organic binder etc. is indicated by JP,2-213047,A. 
With this separator, mix organic binders, such as the particle of the hydrophilic property of titanium oxide 
etc., polyvinyl alcohol, a latex, acrylic resin, water, or a carboxymethyl cellulose, and a separator base 
material is made immersed in that suspension, or suspension is applied to a separator base material, and said 
particle is fixed. 

[0007] in order that the separator of JP,2-213047,A may mix a particle with an organic binder and may 
make it suspension, most front faces of the particle fixed by the separator base material cover it with an 
organic binder - having - further - the gap between particles - although - it is buried with an organic 
binder. Consequently, the hydrophilic property of particle original is controlled, and it becomes impossible 
to enter the gap between particles in the electrolytic solution, and the electrolytic-solution holdout of a 
separator falls. Furthermore, since an organic binder carries out decomposition elution and an organic binder 
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and a particle float in the electrolytic solution by charge and discharge, cell properties, such as ionic 
conductivity, fall. 

[0008] Moreover, the separator which made organic solvents, such as polypropylene resin and polyethylene 
resin, fix ion-exchange nature pulverized coal using meltable binder resin is indicated by JP,9-330694,A. 
However, since binder resin is hydrophobicity, hydrophilic ability is spoiled and this separator degrades a 
cell property. 

[0009] This invention is made paying attention to the problem which exists in such a conventional 
technique. The place made into the purpose has a hydrophilic property and solution retention in offering the 
separator which shows the nonwoven fabric highly equipped with endurance, its manufacture approach, and 
the high electrolytic-solution holdout using the nonwoven fabric, and the long alkali rechargeable battery of 
a life. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, particles gather and the 
nonwoven fabric of invention according to claim 1 equips the front face of configuration fiber with the 
porous layer which it comes to fix by adhesives. 

[001 1] In invention according to claim 1, the adhesives of the nonwoven fabric of invention according to 
claim 2 are water-soluble adhesives. 

[0012] In invention according to claim 1 or 2, as for the nonwoven fabric of invention according to claim 3, 
adhesives contain polyvinyl alcohol, a carboxymethyl cellulose, polyethylene oxide, or a potassium silicate. 
[0013] As for the nonwoven fabric of invention according to claim 4, in invention of a publication, 
adhesives adhere to any 1 term of claims 1-3 0.1 to 10% of the weight. 

[0014] The manufacture approach of the nonwoven fabric invention according to claim 5 applies adhesives, 
after fabricating a porous layer. 

[0015] The separator of invention according to claim 6 uses the nonwoven fabric of a publication for any 1 
term of claims 1 -4. 

[0016] A separator according to claim 6 is used for the alkali rechargeable battery of invention according to 

claim 7. 

[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail. 
[0018] this invention persons resulted in recognition that it is necessary to draw the electrolytic solution on 
the front face of the fiber ("fiber" is only called hereafter) which constitutes a separator, as a result of 
inquiring wholeheartedly, in order to raise the electrolytic-solution holdout of a separator, and gas 
permeability. Then, by conducting various experiments and preparing a porous layer on the surface of fiber, 
the electrolytic solution was held a front face and inside the porous layer, and it found out that the high 
separator of electrolytic-solution holdout was obtained. Furthermore, it found out that the endurance of a 
separator improved by fixing a porous layer using adhesives. 

[0019] A separator consists of a nonwoven fabric with which array accumulation of the fiber was carried out 
irregularly. Although the nonwoven fabric prepared the porous layer after fabricating the thing which 
fabricated fiber equipped with the porous layer to the nonwoven fabric by the paper-making method etc., or 
fiber to the nonwoven fabric, whichever is sufficient as it. Therefore, when telling a "nonwoven fabric" to 
below, both of a thing equipped with the porous layer of a particle and the thing which consists only of fiber 
without a porous layer are contained. 

[0020] A nonwoven fabric shows high electrolytic-solution holdout, when a hydrophilic property and 
solution retention increase and it is used for a separator by having a porous layer on the surface of fiber. 
Moreover, the wettability to a water solution improves for other use applications, for example, the case of a 
filter, and properties, like the adsorption engine performance of a pollutant increases are demonstrated to it. 
[0021] A porous layer means the condition that a particle exists in superposition on a fiber front face, and 
many openings exist in the interior. The specific surface area of a porous layer becomes large by existence 
of this opening, and this means that the area in contact with the ambient atmosphere of a porous layer 
becomes large. Therefore, when the particle of a hydrophilic property is high, as for a porous layer, a 
hydrophilic property and solution retention become very high conjointly with the magnitude of the specific 
surface area. 

[0022] The particle which forms a porous layer is determined by the function and service condition to need, 
and does not have especially the class or configuration limited. However, acquisition is easy, and since it is 
easy to form a porous layer, an inorganic oxide is desirable. Since a hydrophilic property and alkali 
resistance are required when using a nonwoven fabric as a separator, the particle of an inorganic oxide, a 
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hydrophilic polymer, or ion exchange resin is suitable. Since the particle of titanium oxide and a zirconium 
dioxide has [ that it excels in a hydrophilic property and alkali resistance, and is easy to receive ] very good 
concordance with the alkali electrolytic solutions, such as a caustic potash water solution, it is [ among 
these ] especially desirable. These particles may be used by respectively independent or mixing. 
[0023] Although especially the path of a particle is not limited, it is desirable that they are l-100nm and 
further 5-50nm. Moreover, when the path of fiber is very small, also as for a particle, what has a small path 
is desirable. When the path of a particle is smaller than lnm, a manufacturing cost becomes high, and 
practicality falls, and a porous layer becomes precise too much, and solution retention tends to become 
inadequate. Furthermore, the cohesive force in suspension is too strong, the stability of suspension falls, and 
a homogeneous porous layer becomes is hard to be obtained. On the contrary, when the path of a particle is 
larger than lOOnm, that a particle tends to exfoliate from the front face of fiber, it becomes, or the 
homogeneity of a porous layer falls, and it is not desirable. If the path of a particle separates from the above- 
mentioned range when using a nonwoven fabric for a separator, the electrolytic-solution holdout of a porous 
layer will become low. 

[0024] lOnm or more, the range where the thickness of a porous layer is desirable is 20nm or more more 
preferably, and is 1/6 or less more preferably 1/4 or less as compared with the path of fiber. The thickness of 
a porous layer compresses a nonwoven fabric, makes a porous layer exfoliate in part compulsorily, and can 
be measured by observing the exfoliation part with a scanning electron microscope. When a porous layer is 
thinner than lOnm, the amount of openings inside a porous layer decreases, and the function as porosity is 
no longer demonstrated fully. On the other hand, when thicker [ than one fourth of the diameters of fiber ] 
and external force, such as crookedness, joins fiber, omission of a particle or exfoliation of a porous layer 
becomes easy to take place. In using a nonwoven fabric for a separator, the amount of the electrolytic 
solution which can be incorporated to the interior as the thickness of a porous layer is less than lOnm 
decreases, and electrolytic-solution holdout tends to become inadequate. 

[0025] As for the particle which forms a porous layer, it is desirable that the width of face of particle size 
distribution is small, i.e., particle diameter is uniform. When particle diameter is homogeneity, the cohesive 
force of a particle becomes strong, and even if it receives external force, a particle stops being able to 
exfoliate from fiber easily. When particle diameter is an ununiformity, a particle does not adhere to 
homogeneity on the surface of fiber, but a porous layer is hard to be formed, and omission of a particle 
increase further. 

[0026] In the separator, it was checked that the magnitude of each opening in a porous layer has important 
semantics. That is, compared with the gap between the active materials with which each opening in a porous 
layer constitutes an electrode, if small, in an electrode, an EQC or the electrolytic solution which a separator 
holds will become is hard to be absorbed. It means that small Ho of the opening of a porous layer is [ this ] 
effective in the reinforcement of a rechargeable battery. 

[0027] Although especially the deposit efficiency of a porous layer is not limited, it is desirable that it is 1 - 
50 % of the weight to the total weight of a nonwoven fabric. When smaller than 1 % of the weight, the 
coating weight of a particle runs short and a porous layer is not fully formed. On the other hand, when larger 
than 50 % of the weight, a particle fills the clearance between fiber and there is a possibility of reducing 
permeability. Moreover, when using a nonwoven fabric for a separator, 4-50 % of the weight is desirable, 
and is 4 - 30 % of the weight more preferably. If lower than 4 % of the weight, electrolytic-solution holdout 
will become inadequate. On the other hand, if higher than 50 % of the weight, gas permeability and 
cushioning properties will run short and the adhesion force of a separator and an electrode plate will become 
small. Moreover, a clearance tends to be made between a separator and an electrode plate, absorption of the 
electrolytic solution with an electrode plate becomes easy to take place, and the life of a cell becomes short. 
[0028] As for the specific surface area of a nonwoven fabric, it is desirable that it is 0.5-50m2/g, and it is 
still more suitable for it that it is 0.5-20m2/g. A porous layer is hard to be formed when this specific surface 
area is smaller than 0.5m2/g. On the contrary, when larger than 50m2/g, to the diameter of fiber, a porous 
layer will be too thick and a porous layer will fill the clearance between fiber. With a separator, if this 
specific surface area is smaller than 0.5m2/g, electrolytic-solution holdout will become low. Furthermore, in 
an electrode plate, the electrolytic solution becomes is easy to be absorbed, and the life of a cell becomes 
short. On the other hand, if larger than 50m2/g, since the gas permeability of the oxygen gas which occurs 
with a positive electrode at the time of overcharge will worsen, the reduction reaction in a negative electrode 
stops being able to happen easily, and charge/discharge capability ability becomes low. As for the specific 
surface area of the nonwoven fabric in a separator, it is optimal that it is l-10m2/g. 
[0029] The class of fiber should not be determined by the application and limited especially. In using a 
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nonwovenfa^ 

loMThe path of fiber should not be determined by the further 1- 

Specially when using a nonwoven fabnc for ^^^SS^ a porous layer will become 
20 micrometers 0.5-30 micrometers If it b ^^™^X s the spec ific surface area of a nonwoven 
easy to exfoliate, and if it becomes thicker ^2SSSSS«tioo holdout ]. On the other hand, 
fabric will become small, and will become ^uate [ ele ^yti^so ^ ga§ 

when thinner than 0.5 micrometers, the C ^"^^X ^^^^ is deSirabk at 
permeability worsens, in addition -- -gas P^f^^^ands) is more desirable. . 
value measured according to law (JIS ^ ^ i^tionTrocessing of the fiber front face before shaping of 
[0031] It is more desirable to carry ^^^^^^A^ and it uses hydrophobic fiber 

a -:« 

processing. . nnt exfoliate and the porous layer fabricated by the front face 

[0032] Since particles condense, easily * does ^^J^^Jadhesivi. However, when a 
of fiber or a nonwoven fabric does not ^^T^SSa of a particle and omission occur and the 

adhesives poses an important P roblem . 213Q47 A mixes a tit anium oxide particle and adhesives, 

[0034] Invention given in above-mentioned £.2-213047 A m cf)mbines a article with the front 

Manufactures suspension, ^»^^^^ 8 ^gSSof adhesives [ in / in invention of this 
face of fiber, or the clearance between fiber ch or a lot G f [ since it is more than it / in 
official report / suspension ] is the same as h content of ft L orous layer is not formed but 
case a particle adheres to a fiber front f ^f^Xe TnLfore, even if it uses the high particle of a 

^^^^ 

the adhesives in suspension was fully low and f iber or a n o ^ _ g of fib meet> 

adhesives adhere to a part of particle and fiber - And when ^ a adhesives, and the hydrophilic 

the contact of fiber, a particle and a J^^X^3«^ P^de front faces with adhesives. 
property of particle onginal is folly maintained w ^ut co J ^ layer is not spoiled 

MoVeover, the opening of particles is secured ^ ^^^ng elim inated even when most particle 
greatly. However, if a porous layer »s formed it wihno * « J hesives in the SUS pension of a 

front faces are covered. On the other ^'^^^X process after that. Especially the method of 
particle, it is necessary to apply adhesives ^^S^ an««*«. such as the approach of 
application of the adhesives in this case is good by ^J™™ ^ adhesives solution tub in the fiber or the 
spraying an adhesives ^^Y^^^^^^l^^ layer, or a spray. Especially control 
nonwoven fabric which is not limited ^ whipped « P be d fc homogeneity 1S 

of the deposit efficiency of adhesives is easy and * e d ^ 0 ^ g of adh esives into another process, 
desirable. Thus, by making shaping of a P«J» ^ " ^TnTnwoven fabric is stabilized more, 
manufacture management becomes easy ^j^™^^ a parfde and adhesives, as for the content 
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weigh, Moreover, when fiber or a SS SSf- of the 

SSves solution, as for the eontent ^J^^^S^m layer will be closed by adhesives. 
weight If 10 % of the weight is exceeded many of 0P«"UP °? JL sistingo f water-soluble adhesives is 

£feT^ " Calb ° Xyme,hyl " 

polyethylene oxide, a potassium silicate, eta are »»*™^ w % f the weight to nonwoven fabric 
[0038] The deposit efficiency of adhesive has ; <U - W ™* ^ inadequate in it bei n g less han 

weight, and is desirable [ of further 0 1 - 5 ^ggZTiL of omission become high. Moreover if 10 % 

exfoliate and it hardly falls out rpre ; ves excessive external force by volume attachment, 

[0039] Like the erector of a cell, a separator fixed with adhesives hardly causes 

compression processing, eta Even in such ^^^X^ m ^ haVe flfadWHt * ^ 
exfoliation and omission. Adhesives paste up ^ ld ^°^ P of the relati ve position of a particle is 
than it raises the rigidity of a porous la y er ™J^ this change. 

possible and exfoliation and omission m J^^^^^ is not limited, its following approaches 
[0040] Although especially the ^^J^^^^^. of the diameter of l-100nm is mixed in 
are desirable. First, the secondary floe ^^Sf^^ -rough dispersion liquid of secondary floe are 
water, organic solvents, or these compatible liquid ^ £ be carried out before being mixed 
manufactured. Here, although ^*»^£££E£** fixing, the direction by which coarse 
in a solvent, and coarse grinding may b ^f d ^^ moK desirab le [ the floe ] from being easy to 
grinding is carried out in a solvent ^^^^^ as a micro bead mill, by adding a mechanical 
g!come homogeneity. Then, using we grinding -Us such a ^ mlile 

increase. ^ . u ic H ^irable that it is the compatible liquid of water an organic 

[0041] As for the solvent of suspension, it » ^^J™^ since the rate of water and the class of 

solvent, or a water and an organic oxide particle to be used or quality of the 

organic solvent in this compatible liquid ff**™^** ™ T J2l foe bom sides and compatibility of a 
materials of fiber to be used, it s required for Aere to be fiber and t^ ^ ^ ^ ere 

particle. Moreover, it is desirable that it is the solve ™ fi , ^ ont face is ma de to dry them, and 

oiVhe process which these solvents fix an oxide \*^*£££^lo iquid of an alcoholic system 
fabricates a porous layer. Specifically, it is ^able that U is q when flber is hyd rophobicity, 

organic solvent or an alcoholic system ^orgam solvent ! ^^ a ^° ic solven t or an alcoholic system 
u fs desirable that it is the compatible liquid of an alcoh ^^SltoSd has 0 - 80 desirable % of the 
organic solvent, and water, and the ^^^^T^^a becomes not much high, in 
weight. Ethanol, 2-propanol, etc. are su itable for alcohok U Ui > ra & ^ fr ^ 

orderfor the compatibility in a fiber front face to worsen ^and to nx p ^ fa _ hydrophlhc 

^factant or an organic binder is not needed and de^rab d> ft is more desirab , e that it is 

application is not limited and an atomizing P^cess or jpco S ^ cQating M desirab i e . 

homogeneity of a porous layer and an environment of a s P^ in | P ccordi „ t0 the nee d thickness of a 
Sough the particle concentration of this suspension is ^^^J^ ltisl . 20 0 g/L. The 
porous layer, the diameter of fiber of a nonwoven fabne of suspension. Since the porous layer 

Siiekness of a porous layer may be adjusted by mu 8 ch when this concentration is lower 
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*. -woven fabric "^^^J^^^t^'o.^ 
Z weight of wa.er-so.uble adhesive* 1 aeeond . .about 5 m • >*^ yes whtto0i it is desirable that 
of the weight, and a porous layer ^^^.fJ^X Sater or an aleoholio solvent. 

photocatalyst operation and reforms , ^«*er front tac* electrolytic . so lution holdout of an alkali 

[00451 When this nonwoven fabnc is used as a separaxor ui j . § nted 

eehargeable battery improves sharply, and an "^^J^^^yde life by eharge and discharge 
effectively. Moreover, the rise of ^^^^S^^LJLac. at the time of carrying out 

^oSlnyw^ 

discharge property becomes very go ^^^T ^^dative degradation of them is not earned 
titanium dioxide and a zirconium dioxide a « r^^sses a high current^d they can maintain a 
out in the situation which r^^^^^S^ W face (interface with me electrolytic 
hydrophilic property. Moreover, in the alkal ' J 1 ^ 1 ^, is als0 i^ge. For this reason, it is because 
solution) is charged in minus, and the ^jLSShr^^beoS^ large and ionic conductivity 
whenever [ ionic dissociation / ^^^^^SSLy fits the application which needs a high 

Sample] Hereafter, an example and the example of a comparison explain this invention still more 
KSg However', it is not limited Itc ^^^^^ about the property of a nonwoven 
[0048] First, the definition and measuring method 01 evaiua 

fabric are shown below. ....... t . wei „ ht of the nonwoven fabric per two lm, and a unit is g/m2. 

SSKnr^ 

r0501 (Thtclotess of a nonwoven fabric, Five places of arb.na.ion are measured by the micrometer and me 
Si"e°of me value is ^ ^^^^^h*. *» weigh, w oftbe . . 
[0051] (Particle deposit efficteney) I, » %V^?£™L dioxide by weigh, of a separator. That .s, nil 

is:,:^ x,o °- ,n addition ' ,he sepaia,or was samp 

sampled 0. Im2 to arbitration and was measured to it measuring device (the 

[0053] (Specific surface area) "m^ured using the BET s P e c temperature gas adsoro ion 

product made from QUANTASORB: for ads orption gas. A unit is m2/g. 

process based on the B.E.T theory. * ^^£2 sefafator^weight: bl) was immersed in the potassium- 
[0054] (**** electrolyte holding rate) The Z nonwoven fabric was placed on 5A 

hydroxide (KOH) water solution for 3 mmu tes 30^ /o of the weign ^ ^ ^ ^ Furthermore) 

filter paper of a two-sheet pile, and 5 A filter paper of ^two sh £P * f a nonwoven fabnc were 

the 1kg load plate was placed on this, it _was Jeft foM ™™^™ soXu f on weight, bl [ i.e., (b2-bl), ], which 
measured. The percentage of the vj«^j^^ gj™ rate . ^ is , it is **** electrolyte holding rate = 
remains to a nonwover , fabnc ,,s . a ^^So!bDMoirt of a separator is so high that this value is 
(b2-bl)/blxl00. It is shown that the by expansion contraction of an electrode plate, 

high, and the electrolytic solution cannot be easily sucked up oy p 
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either - , \ _ nonw oven fabric is sampled to arbitration and weight cl is 

[0055] (Rate of porous layer omission) A ^nyovtn f io md injected high-pressure Ayr of 
measured, extended this nonwoven fabric L ^ * e d ^j^ > exfoliate> mA weight c2 was 

0.5 N/cm2 to both sides one side every 3, the P^J^f ^ wei ^ t differen ce w at this time, i.e., (cl-c2), 
measured after that. The of omisSon = (cl-c2) / wxlOO. The porous layer 

porous layer weight is a rate of om^Jhar , ^ is high) so that this value is low. 

is firmly established on the surface of fiber, and it is « nonwoven fabric was hung, it fixed 

0056] (Liquid absorption height and it measured, the oiMeve 

the lower limit was immersed in the KOH water solution ^ ^ ^ es -, 

height, i.e., the liquid absorption height of^f^S [dl ] the trial of the above-mentioned rate of 
separator. Liquid absorption heigh t wa L m ^^JX [ a % us , ayer fell out, the liquid absorption height 

can prolong a battery life, so that this value is high k - method using the sheath-core 

[0 05 P 7] Thediin nonwoven fabric ^f^^^&^lc 1] polypropylene consists of core 
Dicomponent fiber of the diameter of ^ c ^^^ ral sh ' ets of this nonwoven fabnc pass to a 

mixed into 2-propanol so that it might become the c0 " ce ^°"^ i f n ^ b the above-mentioned 
m;gn?become P ho P mogeneity. This -P en ™^^ dioxide was made 

^ ^ ^ ^ ^ P ° r0US ^ ^ 
[0059] The pellet of PVA was mixed with water, it stirred « ^forT 
dissolved, Ucooled radiationally -to ^^^^^^^^ thf above-mentioned 

™^ 

SS^ven fabric was manufactur «KS 
as rexample 2] adhesives. It was made to dissolve in hom ^8^CwriAt of concentration. Then, it 
"a carboxymethyl cellulose so ^^^^Ji^Sta adhesives was obtained^ 
cooled radiationally to ordinary temperature and the .^atersolun watgr wag ^ m 

it was immersed, the nonwoven fabric equipped ^**Xe^2% oftiie weight, 
ordinary temperature Ayr, and ^^^^^^^^^ using polyethylene oxide as 
r00611 The nonwoven fabnc was manufactured like the example y ^ fica i ly 

example 3] adhesives. It was made to dissolve in ^^^^^x^oa. Then, it cooled 
tirring polyethylene oxide so that it may become /o of he we^ht o ^ ^ d 

radiationally to ordinary temperature into this water solution was dned in ordinary 

comparison] adhesives. solution containing 7 % of the weight of titanium 

[0063] It was immersed into *e suspension ^^3Scaift«y«neM Closes, the nonwoven 
dioxides, 7 % of the weight of PVA(s and 2 A >of ft* w ^ ^ le 1 was dried in ordinary 
fabric before porous layer shaping in the • [example 2 ot compa j non woven fabric. The deposit 

temperature Ayr, and the • <S^S^the mixed adhesives of PVA and a 

by the following approaches. f positive -electrode utilization factor) The closed mold cell 

[0065] (Separator evaluation. Measurement oi a P 8/8/2 006 
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sucn as conmci wiiuinw" — - 

into about 1.5 times to positive-electrode capacity charging and discharging 

[0067] The charge-and-discharge test was PW^^^S^Sw by charging rate 0.25C (current 
E about this cell. About charge it charged to 20% of cell <WgM *, d S ischarged by L0 C 
value which fills cell capacity in was based on the value when 

(current value which emits capacity in 1 hour). Moreover, Oiscn g V j ^ discharge rate is he 
considering as discharge termination by cell voltage^Here a charg g ^ ^ ^ 



S First, it is 10 cycle — "about 
cylindrical / in a charging rate and a disc 5"J£j£™^£, was the cell which can be evaluated. Then, 
the utilization factor of . t positive electrod ^S^were continued further, and it tested up , to 
the discharge rate was changed into 1 -^^^S^J 500 cycles is shown in following "table 1 
500 cycle. The utilization factor of the positive electrode ^aiter > y ^ design ^ 

0069] in addition, the utilization Xhexists in a cell. The percentage of the 

valu^^^ 
P p£^^ 

K^oferty of the nonwoven fabric manufactured in examples 1-3 and the examples 1-2 of a 

comparison is shown in following "table 1 ." 

[0071] 



[Table 
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mm 


mm 

CSS*) 




mnv 1 
<*> 




mm 

(X) 






55 


160 


6 


2 


1.4 


46 


1 


100 


84 




55 


150 


6 


2 


1.4 


48 


2 


101 


86 




55 


160 


5 


2 


1.4 


45 


7 


98 


83 




56 
50 


150 
1 160 


5 
6 


0 
14 


1.8 
0.5 


60 

32 


1 40 
I 1 


66 
98 


78 
76 
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r0072] By examining the result of these examples and the example of a comparison in a detail shows the 
following things. Examples 1-3 change and apply the class of adhesives, and the example 1 of a comparison 
does not use adhesives. In the examples 1-3, although there is little adhesives deposit efficiency as 2 /o of 
the weight, it turns out that omission of a porous layer are controlled. Since film formation nature and 
elasticity are high, the film with which this was built with PVA, a carboxymethyl cellulose, and 
polyethylene oxide is considered. „ 
[0073] By comparing examples 1-3 with the example 1 of a comparison shows that the absorbency ot a 
KOH water solution falls, when a porous layer falls out. This is because the hydrophihc property ot a 
nonwoven fabric fell according to omission of a porous layer. Moreover, even if it uses adhesives, it turns 
out that there is no decline in a **** electrolyte holding rate etc. not much. On the other hand, when not 
using adhesives, it turns out that the endurance of a porous layer is low. Especially the decline m a positive- 
electrode utilization factor is large, and since a part of porous layer fell out according to the tension which 
starts at the time of electrode rolling up at the time of manufacturing a cell, this is considered. 
[00741 When a particle is applied to a nonwoven fabric together with high-concentration adhesives by 
comparing examples 1-3 with the example 2 of a comparison, it turns out that specific surface area becomes 
small i e , the opening between particles is taken up with adhesives. Moreover, in the example 2 ot a 
comparison, the positive-electrode utilization factor after 500 cycles is falling greatly, and since adhesives 
deposit efficiency is high, decomposition elution happens, and since the decomposition product had the bad 
influence on the cell reaction, this is considered. 

[Effect of the Invention] According to the nonwoven fabric of invention according to claim 1, since the 
porous layer is being fixed with adhesives, even if used under a harsh environment, the nonwoven tabnc 
which maintains solution retention high for a long period of time can be offered. 

[00761 According to the nonwoven fabric of invention according to claim 2, in addition to an effect ot the 
invention according to claim 1 , since adhesives are water solubility, spreading of adhesives is easy and 
exfoliation of a porous layer and omission are prevented effectively. 

[00771 According to the nonwoven fabric of invention according to claim 3, in addition to an effect ot the 
invention according to claim 1 or 2, since adhesives are PVA, a carboxymethyl cellulose, polyethylene 
oxide, or a potassium silicate, the reinforcement and endurance of a porous layer can be raised still more 
g ffc ct i v el v 

r00781 According to the nonwoven fabric of invention according to claim 4, since adhesives adhere 0.1 to 
10% in addition to the effect of the invention of claims 1-3, a particle can be pasted up without excess and 
deficiency. Thereby, many of particle front faces can contact an ambient atmosphere, and the opposite 
effectiveness of maintenance of the improvement in on the strength of a porous layer and the hydrophihc 
property of particle original is compatible. . . 

[00791 Since according to the manufacture approach of the nonwoven fabric invention according to claim 5 
adhesives are applied after fabricating a porous layer, the deposit efficiency of adhesives is controllable with 
an easily and sufficient precision. . 
[00801 According to the separator of invention according to claim 6, since the above-mentioned nonwoven 
fabric is used for a separator, what has high electrolytic-solution holdout and endurance can be offered. 
[00811 According to the alkali rechargeable battery of invention according to claim 7 since the above- 
mentioned separator is used, a life is long and a charge-and-discharge property can offer a very good cell. 



[Translation done.] 
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